Correlation between the localization of the Ino80 complex, its ability to remove H3-containing nucleosomes, and the assembly of CENP-A Cnp1 nucleosomes at centromeres 2 and 3. Genome browser views of centromeres 2 and 3 showing the ChIP-Seq profiles of CENP-A Cnp1 , Iec1-5×FLAG, Ies6-5×FLAG, and the changes of H3 in ies6Δ or hrp1Δ cells relative to wt cells. The H3 ChIP-Seq experiments were performed and analyzed using wt S. cerevisiae cells as external spike-in controls (see Methods for more detail). ino80-11, hrp1Δ, and ino80-11 hrp1Δ cells. Data indicate the mean ± SD (error bars) for three biological replicates. The asterisk (*) denotes a statistically significant increase in H3 occupancy (P ≤ 0.05), as determined by Student's t-test; ns, not significant (P > 0.05).
Hrp1 and Chd1 Hrp3 are fission yeast paralogs of Chd1. Ies2 is a component of the Ino80 complex. Snf22 and Sol1 are components of the SWI/SNF complex. Rsc1 and Snf21 are components of the RSC complex. Swr1 is a component of the SWR1 complex. Serial dilutions (5-fold) of cells were spotted onto nonselective (NS), uracil-depleted (-Ura), or FOA-containing (+FOA) media at 30 °C or 25 °C. FOA was used to kill ura4 + -expressing cells. The snf21-36 cells are temperature-sensitive, and can grow only at 25 °C. (c) ChIP analysis for enrichment of CENP-A Cnp1 at ura4 + inserted within cnt1 (cnt1:ura4 + ) in wt cells and those harboring mutants of the Ino80 complex (ies2Δ, iec3Δ, arp8Δ, iec1Δ, and ies6Δ) . Fold enrichment was calculated by comparing the ura4 + 
/act1
+ ratio between IP and input DNA. Data indicate the mean ± SD (error bars) for three biological replicates.
Supplementary Figure 2
Defective assembly of CENP-A Cnp1 chromatin at centromeres 2 and 3 in ies6Δ cells. Genome browser views of centromeres 2 and 3 showing the ChIP-Seq profiles of CENP-A Cnp1 (magenta) in wt, iec6Δ, and hrp1Δ cells. tRNA gene locations are indicated below (black tick marks).
Supplementary Figure 5
The Ino80 complex does not affect the binding of Scm3 to the centromere. ChIP analysis for enrichment of Scm3-GFP at the central core region (cnt) in wt and ies6Δ cells. Fold enrichment was calculated by comparing the cnt/act1 + ratio between IP and input DNA. Statistical significance was determined by Student's t-test; ns, not significant (P > 0.05).
Supplementary Figure 6
Genome-wide correlation between Iec1 and Ies6 localization. (a) Average gene profiles of Iec1 binding (magenta) and Ies6 binding (blue). The y-axis indicates the log2 fold enrichment of Iec1-5×Flag and Ies5-5×Flag relative to that of the no tag control (mock). The profiles of Ies6 binding are the same as those in Figure 2c . TSS, transcription start site; TES, transcription termination site. (b) Heatmaps representing the bindings of Ies6 (left) and Iec1 (right) across all genes of S. pombe (from -0.5 kb of the TSS to +0.5kb of the TES; n = 7016). The heatmap for Ies6 binding is the same as that in Figure 2b . The heatmaps were sorted in descending order for Ies6 enrichment. 
Supplementary

Supplementary Figure 8
The Ino80 complex regulates centromeric chromatin assembly independently of H2A.Z Pht1 .
(a) ChIP analyses for the enrichments of H2A.Z Pht1 -5×Flag (left) and H3 (right) at the central core region (cnt) in wt and ies6Δ cells. The specificity of the H2A.Z Pht1 -5×Flag ChIP was confirmed by including wt cells with untagged H2A.Z Pht1 (no tag) as a negative control. ChIP enrichment (% IP) was calculated as the % ratio of IP relative to input. Statistical significance was determined by Student's t-test (ns, not significant; P > 0.05 and ** P ≤ 0.01). (b) Genome browser views of 200-kb regions encompassing centromeres 1, 2, and 3, showing changes in H2A.Z Pht1 and H3 in ies6Δ relative to wt cells. The H3 ChIP-Seq data are the same as those in Figure 2a . Similar to the H3 ChIP-Seq experiments, the H2A.Z Pht1 ChIP-Seq experiments were performed and analyzed using wt S. cerevisiae cells expressing Sua7-5×Flag as an external spike-in control (see Methods for more detail). (c) Silencing of cnt1:ura4 + in wt, pht1Δ, ies2Δ, and ies2Δ pht1Δ cells grown at 30 °C. Serial dilutions (5-fold) of cells were spotted onto nonselective (NS), uracil-depleted (-Ura), or FOA-containing (+FOA) medium. (d) Average gene profiles for the enrichments of H2A.Z Pht1 in wt (blue) and ies6Δ cells (magenta). TSS, transcription start site; TES, transcription termination site. Average gene profiles were generated using the protein-coding genes (n = 5156). (e) Heatmaps representing the enrichments of H2A.Z Pht1 in wt (left) and ies6Δ (right) cells across all protein-encoding genes of S. pombe (from -0.5 kb of the TSS to +0.5 kb of the TES; n = 5156). The heatmaps were sorted in descending order for enrichment of H2A.Z Pht1 in wt cells.
Supplementary Figure 9
The Ino80 complex regulates CENP-A Cnp1 chromatin assembly independently of its role in cnp3 + expression. 
